Abstract
Introduction

13
The European Union (EU) has pushed towards the full decarbonization of i.e. naturally stored kinetic inertia energy or maintaining certain reserve levels. such that it is proportional to the frequency deviation, as shown in Figure 2 (a).
131
The ing to the set-points provided by the MT-HVDC frequency support controller.
147
The control method applied is a developed version of the control proposed in
148
[20], implementing a rate-of-change-of-frequency (RoCoF) and droop based fre- and AC area are ∆P OW P C and ∆P AC , respectively.
160
The local support has higher priority and it is activated when the local fre- 
Multi-terminal HVDC
178
The applied control scheme for providing frequency support by using the
179
MT-HVDC is presented in [24] . The control scheme used in the MT-HVDC grid 180 is a consensus-based algorithm, which is a multi-agent control, and aims to drive 181 different active agents, the AC onshore areas, in our case, to achieve a common 182 objective, which is minimizing the frequency deviations across the connected AC 183 areas. To achieve this, the control redistributes the power mismatches at the The MT-HVDC controllers is the responsible of coordinate and distribute the 
Case studies and results
196
The different frequency support methods applied in the considered non- The main specifications considered for the synchronous generation areas un-211 der study are listed in Table 1 Table 2 , where P SG nom refers to the nominal power of the 219 synchronous generator and J is its inertia.
220
The different study cases and scenarios to be considered for control perfor- highly possible bottlenecks that may be faced by power systems, namely genera- 
Frequency drop deadbands (mHz)
BESS 20
MT-HVDC 50
OWPC 50
OWF
Step 1: 25% ∆P wf 30
Step 2: 50% ∆P wf 45
Step 3: 100% ∆P wf 60
In the base case no frequency support is provided by any additional source, Table   256 3. The dead-band values are selected based on grid code recommendations and 257 limits [11] .
258
In this case only the provision of conventional local support is considered.
260
The MT-HVDC frequency support controller is still deactivated. However, the 
Conclusion
366
The foreseen interactions between different synchronous areas that are con-
367
nected to a MT-HVDC grid imply many challenges to the stability of these areas 368 and the optimum coordination between the different generation assets.
369
The conducted research work has evaluated and coordinated different pro- It has been shown that system security and stability may be improved as long Programme from the Generalitat de Catalunya.
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